GANGRENE is a subject too huge to cover in one evening, and I am therefore taking the privilege of the opener to confine the scope of this discussion to the right treatment of an elderly patient with stiff atheromatous arteries, who is threatened with gangrene of the extremities, with special reference.to the advisability or otherwise of the operation called peri-arterial sympathectomy. The prospects of healing held out by this operation appeared so alluring, if only what was being said of it was true, that I set out to try to find out for myself something about it.
It may interest you to hear this.
Peri-arterial sympathectomy has now been performed a sufficient number of times for us to obtain some idea of its utility, and I hope that this discussion may help in clarifying our minds and give us further facts on which to base our deductions.
It will be generally admitted that the treatment of senile gangrene, either by conservative methods or by amputation, is unsatisfactory; it is therefore most desirable that we should know whether this new method of sympathectomy is or is not an improvement.
Before dealing with the results of experiments or of operations, let us survey the rationale of the operation and the factors which tend to maintain a continuous sufficient supply of blood in the limbs. This is a difficult task, because there is no accurate knowledge of these matters, and as I hope to be able to demonstrate later, they supply the keynote of the problem.
It may be assumed as correct that the tone of the blood-vessels is due to the natural property of unstriped muscle fibre to be in a state of tonus and to the continuous vasoconstrictor impulses sent out by the vasoconstrictor cent-re. In addition there may be subsidiary factors, such as the contractions set up by epinephrin, when that substance is in the blood, and also the contractions by which smooth muscles respond to the ordinary stretching force of the blood-pressure.
The factor with which we are specially concerned consists of the vasoconstrictor impulses, by the modification of which it is hoped to modify the calibre of the vessels. I believe it is an indisputable fact that vasomotor nerve fibrils, both efferent and afferent, are present in the tunica adventitia of the arteries. The idea of the operation of peri-arterial sympathectomy is to divide the efferent sympathetic fibres, and thereby abolish the vasoconstrictor control over the whole of that portion of the vessel which is distal to the point of division. Now the correctness of this procedure depends on whether or not the sympathetic fibres run their whole course with the blood-vessels. It has been assumed that they do. Unfortunately physiologists say this hypothesis is incorrect, and that the distribution of vasomotor nerves to the blood-vessels is segmental via the nerve truiiks, and corresponds fairly closely with the distribution of nerves to the skin and musculature. This opinion is based F-S I [December 1, 1926. on animal experiments,-on cats and dogs-and is confirme(d by independent observers in different countries. If we may trust their results, and there seems no reason why we should not do so, it must be concluded that peri-arterial sympathectomy, when performed on the dog or cat, is not followed by any increase of temperature or an increased flow of blood in the distal portion of the limb.
I have refrained deliberately from quoting the authorities for the above statements for fear of disturbing the argument, but I can supply them without difficulty.
Having described the hypothesis on which the operation is based, we must consider what happens when it is carried out in the human subject. But before doing so it is worth recalling what appears to have been in the minds of those who planned the operation originally. It came first into prominence from the work of Professor Leriche, who acknowledges that it was suggested to him by Jaboulay, of Lyons, who practised the operation in 1899 for the treatment of perforating ulcers of the foot.
Designed originally to improve the condition of various trophic changes and of obscure pains, such as were included under the title of causalgia-disorders which might be assigned to disturbances of the vasomotor system, the operation has more recently been performed for the relief of thrombo-angeitis obliterans, Raynaud's disease, arterio-sclerotic gangrene and even for a more bizarre group of diseases such as ununited fractures, osteomyelitis and pelvic disturbances of the female. I recount some of my own observations:
Case L-The first patient on whom I performed the operation of peri-arterial sympathectomy was a Russian Jew, aged 34, who was prevented from doing his work as a trunkmnaker by the condition of his leg. It is hard to state what was the exact pathological condition of his leg, beyond saying that he had a three years' history of pain and swelling in the right leg, and that the blood-supply of the foot and lower part of the leg was seriously impaired. While he was in bed both legs appeared normal, but as soon as he walked the length of the ward one lower extremity became of a dark blue colour and was intensely painful. This did not happen only once, but was repeated tilme after time until we were all convinced that it was a genuine phenomenon, and further, that the man had the will to work but was prevented from doing so by the pain. For want of a better diagnosis we labelled the case an early case of thrombo-angeitis obliterans, or Hebraic gangrene, though I think now that this diagnosis may have been incorrect, and that he was probably suffering from some obscure vascular lesion, such as erythromelalgia, of the pathology of which I am ignorant. A portion of the superficial femoral in Searpa's triangle was selected and the artery stripped of its adventitious coat for about 1 in. The immediate effect on the artery was that it appeared white and contracted, an observation which has been confirmed by other writers. The next effect was that the limb operated upon became warmer than that on the opposite side. -JI was obviously and palpably warmer-a fact confirmed by several observers and also by the physicist to the hospital, by means of a galvanometer. The effect on the patient's complaint seemed also too good to be true. The blueness of the leg and the pain disappeared completely, he returned to work, and though it is now two years since the operation was performed he remains perfectly well. This was a brilliant success, but it is the only really successful case I have had. I feel convinced that the improvement was due directly to the operation, and not to the enforced rest in bed following operation, or to any psychic factor. I am not prepared to say, however, that it was due to section of the afferent sympathetic fibres-it may have been due to something else. It, however, seems clear that in this case the findings of the physiologists do not tally with the operation done on a man, because this was followed directly by a rise of temperature in the affected limb.
Case II.-The next time I did the operation was in the case of a man aged 47, suffering from chronic leprosy, who was almost cured of his leprosy, but was left with a crippling affection of his feet, due partly to trophic ulcers, and partly-as was thought-to a fibrosis of the tissues. The femoral artery was exposed in Searpa's triangle and the tunica adventitia 48,.' was stripped off it, as in the operation on the previous patient. In doing this, yellow patches were observed in the artery, indicating a considerable degree of arterio-sclerosis. As in the previous case, the operation was followed by a rise of temperature on the affected side, but the increase was less. W\7hen the patient left the hospital the condition of the feet was ilmproved, but since rest in a warm bed always did this man good, it is quite possible that the improvement should be ascribed to this. Therefore one cannot claim more than that the sympathectoiiy produced a temporary increase of warinth.
The next two patients both suffered from senile arterio-sclerosis, with calcification of the arteries of the leg.
Case III.-The first was that of a foreman shipbuilder, aged 62, a fine type of mail, who was prevented from working by pain in his foot. All the left toes were purple, the nail of the little toe was black, and there was a small abrasion of the skin under the nail indicating malnutrition. No pulsation could be felt in the doisalis pedis and post-tibial arteries, and under the X-rays these were shown to be calcified. Peri-arterial sympathectomy was performed by stripping the femoral artery in Scarpa's triangle. The operation was not followed by any appreciable rise in temperature, but by such a diminution of the pain that the patient was able to resume his work, and has continued to do so now for eighteen months. The condition of the toes has remained stationary. It is my impression that the operation caused a dimiinution of the pain.
Case IV.-The last case I have to record is that of a man aged 67; there was gangrene of the first and fourth toes of one foot and healed ulcer of the other; he had been sent into hospital to have his leg taken off. The arteries of the leg, as seen by the X-rays, showed calcification. The common femoral artery on the side of the gangrene was stripped of its outer coat with the idea of severing the vasoconstrictors running in the profunda femoris vessels as well as those in the superficial femoral artery. The operation was easily carried out under a local anmsthetic, but I canniot say that it produced any noticeable effect on the leg. The patches of gangrene gradually dried up and began to separate, and the man was able to walk out of hospital on his own legs without assistance. It is quite evident that the improvement might reasonably be attributed to rest in a warm bed and to attention paid to the feet. My impression is that the operation had no effect, either good or bad.
Of these four cases it may therefore be said that one was completely successful, that a partial success may be claimed for another, and that in the other two the patients were not imiiproved by the operation, though no harm was done.
On reviewing the results of this operation as reported in literature, which has already reached very considerable dimensions, one cannot help being struck by the more or less general agreement with the results just quoted. Sometimes a brilliant stmcess is noted, more often slight or temporary improvement, and very often none at all. It seems clear that there is a discrepancy between the finditngs of the physiologists and those of the clinicians.
In connexion with this I will quote from a paper by-Professor J. N. Langley,1 in which he recounts an experiment designed to elucidate this point. It is headed: "Supposed Vasoconstrictor Fibres accompanying the Arteries," and runs as follows:
"It has been found in clinical practice that section of the outer sheath of the femoral or brachial artery (peri-arterial section) abolishes in certain cases vasoconstriction, such as occurs in Raynaud's disease. From time to time it has been concluded that sympathetic fibres pass to the periphery by the arteries. In former papers I have stated that sympathetic fibres run to the trunk and limbs by the spinal nerves and not by the arteries. In view of the clinical result just mentioned I have made some further experiments.
"The lumbar sympathetic was prepared (as described above) and stimulated before and after section of the crural and sciatic nerves, and the colour of the foot observed. The pallor of the foot obtained before section was abolished by the section. Two experiments were made on the effect of successive section of the peripheral nerves. After section of the posterior tibial nerve at the tendo Achillis the sympathetic still caused complete pallor of the pad and toes, though not with every stimulus. Section, in addition, of the musculocutaneous on the dorsal surface of the foot greatly reduced the pallor obtained . Additional section of the anterior nerves just above the ankle nearly abolished the effect of the sympathetic . . . . The plan of sympathetic innervation of the arteries (is) I take it to be, that the ganglia of the sympathetic chain send fibres to the immediately adjoining arteries (aorta and vertebral arteries), and that the peripheral arteries receive small filaments at intervals from the nerves accompanying them, each filamenit supplying a portion only of the artery.
" So far as peri-arterial section abolishes vasoconstriction, its effect must, I think, be due to somne other cause than section of nierve fibres running to the periphery in the arterial sheath. Possibly it miiay be due to section of afferent fibres, or to the contracted part of the artery being near the point of peri-arterial section."
The resuilts of this experiment seem to be perfectly clear and, in my opinion, should lead us to the conclusion tthat in the animial experimented on, the vasoconstrictor fibres are distribute( to the vessels via the large peripheral nerve trunks, and that they do not run their whole course in the outer sheath of the arteries. If this is true in the case of cats, it is probably true also in that of man, and at any rate it seems to me that we ought to believe it is so, until the contrary is proved.
How is one, then, to account for the apparent discrepancy between the clinical facts and the physiological findings? I am sure tlhat, at least in onie patient, stripping the femoral artery of its tunica adventitia was followed by a very definite rise of temperature and a cessation of symptoms, namely pain and blueness of the leg. It has been suggested that the result imiay be brought about by section of the afferent sympathetic fibres, which run from the extremity to the spinal cord. I must confess entire ignorance of the distribution and function of these afferent sympathetic nerves, and I have been unable to fitnd anything about them in books. It has been hinted that painful sensations are by these fibres, and possibly there is some clinical evidence in favour of this view. In this connexion it will be remembered that the operation of peri-arterial s3rmpathectomy was introduced originally for the relief of pain in patients suffering fron) causalgia-whatever that may be, and that relief has often been nioted after the operation.
*Somne surgeons, seeing that sympathectomy in the femoral region did not yield all the desired results, have thought thiat the process of strilpping the artery should be carried out at a higher level,-such as round the common iliac artery, so as to divide. the fibres supposed to be runrning in the internal iliac as well as those in the external iliac artery. Others have gone a step furthier and decided to divide the sympathetic fibres as they issue finom the spinal canal, following on the work of Hunter and Royle, who advocated treatment of spastic paraplegia by section of the sympathetic roots.
I have no personal experience of either of these methods and can only quote the opinion of Browni andl Adson, ani in doing so I well believe it, that the difficulty and gravity of the operation will piove an obstacle to its general acceptance by surgeons.
Havirg state(d the facts so far as they are known to me, an(d analysed some of the hypotheses, let us now see what conclusions may fairly be drawn.
(I) The results of peri-arterial sympathectomy are otn the wlhole unsatisfactory, though occasionally the operation is followed by an astonishIng and unexplained succe-s.
(2) That in senile gangrene good results are not to be expected.
(3) That there is a (liscrepaticy between the l)hysiological and clinical findings. (4) Tuiat furtlher knowledge is required of the distribution and function of the sympathetic systemii.
(5) That more information is required as to various obscure vascular conditions. Section of Surgery 21 I will now return to my original question. What is the correct treatment for a man suffering from actual or impending senile gangrene? Should the leg be amputated, or should an attempt be made to save the limb by rest in bed, warmth, and the application of desiccating powders, aided perhaps by sympathectomy ? Before looking up the literature I was distinctly in favour of the operation. Now I have lost conceit in it, but I shall be glad to have the experience and opinion of other surgeons on this point.
In conclusion, let me say that, although amputation may be called for in senile gangrene as a life-saving measure, yet it is best to stave it off by every means in our power. Though the work on peri-arterial sympathectomy may not have helped us greatly in the treatment of gangrene, it has not been wasted; since it has certainly broadened knowledge of the sympathetic system and created a bond of interest between physiologist and surgeon-an effect which is bound to be of advantage in the lona run.
Mr. W. SAMPSON HANDLEY.
(ABSTRACT.) I think Professor Gask's pessimism with regard to peri-arterial sympathectomy is not justified by his own results. He has shown that in man sympathectomy is followed by an increase in the temperature of the foot, and that in itself is sufficient to justify the operation. It is not necessary from a practical point of view to explain these results or to bring them into accord with physiological theories on the subject. Of Professor Gask's four cases one was completely successful, the second was a partial success and in the others no harm was done. Sympathectomy gave to these patients a chance of avoiding amputation.
The variable results of peri-arterial sympathectomy may reasonably be explained as due to anatomical variations in the distribution of the sympathetic nerves, particularly as regards the level at which they join the artery.
It appears to me that Professor Langley's experiments by no means prove the absence of vasoconstrictor nerves from the outer coat of the arteries, even in the animal experimented upon, and that they cannot outweigh the direct clinical observations as to the effect of sympathectomy in man.
Professor Langley says: "In former papers I have stated that sympathetic fibres run to the trunk and limbs by the spinal nerves and not by the arteries." His additional experiments were designed to support this view. It is therefore strange that in all the experiments he carefully avoided injuring or interfering with the artery in any way. In the absence of this crucial experiment his views are opinions only.
It is a remarkable fact that fundamental observations upon the vasoconstrictor nerves, since forgotten, were made by the late Lord Lister as far back as 1854.1 I will only refer here to two of Lord Lister's experiments.
In the first one he destroyed the posterior half of the spinal cord in the frog and showed that the vessels in the hind limb subsequently dilated and remained permanently in a state of dilatation. This experiment shows that the supposed " natural " tone of unstriated muscle is dependent on nerve action.
Lister's second experiinent was a remarkable one. He divided the hind leg completely, leaving it attached only by the main artery and vein. He found that the vessels of the distal part of the limb, after temporary dilatation, recovered their tone. This experiment showed that the vasoconstrictor nerves in the frog must run either along the main arterv or along the vein. I feel somewhat disappointed that in looking up the literature on the subject Professor Gask did not meet with a paper by myself upon " Peri-arterial Injection of Alcohol." 2 He will be surprised to hear that I have never done sympathectomy.
